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melt to a glassy mass. If these constituents are in excess they are
injurious, as they produce too fusible a mass.

Vitrifiable sands vary with respect to the range of vitrification
according to the number and nature of the fluxes present. Thus
lime shortens the vitrification range of the sand, and the time taken
in producing a thin liquid glass after the lime silicate commences
to melt is very small. Magnesia, on the other hand, tends to
increase the range of vitrification. When several fluxes are present
simultaneously, they usually effect a more active and rapid vitrifica-
tion than when only one flux is present.

Where a vitrifiable sand is required, but is not available, a more
refractory sand may be rendered vitrifiable by the addition of
suitable fluxes, such as soda, lime, or even felspar, in the requisite
proportions, so as to produce a sand which becomes fluid at the
desired temperature. This is the basis of the manufacture of glass.

Volcanic Sands are usually very siliceous and consist of angular

f:ains, as they have been subjected to much abrasion or weathering,
hey contain particles of all sizes up to that of a pea, together
with large quantities of microlites and crystals of minerals,
particles of volcanic glass, and minutely cellular fragments and
elliptical (" hour-glass ") particles. The finest dust is, in volcanic
sands, ultra-microscopic.

The following analyses, due to Silvestre, are typical of the
composition of volcanic ash and sand :

Silica  .
Alumina
Ferrous oxide
Manganous oxide
Lime   .
Magnesia    .
Soda   .
Potash
Water

Phosphoric acid "J
Titanium oxide I
Vanadium oxide I
Ferric oxide J

Anli.

50-00

19-08

12-16

0-40

9-98

4-12

3-72

0-60

0-36

traces

Sand.

49-80

18-20

12-42

0-45

11-00

4-00

3-60

0-49

0-29

traces

Wad is an earthy form of manganese dioxide, formed in low-
lying districts by the decomposition of manganese-bearing minerals.
It is dull black and amorphous, and often contains cobalt oxide,
one variety known as Asholane or earthy cobalt containing up to
32 per cent. Another variety of wad, lampadite, contains 1 8 per
cent of copper oxide. Wad contains a large proportion of man-
ganese dioxide and is used for making chlorine and for umber paints,
whilst asbolane is used as a source of cobalt.
Warp is a mixture of wand, silt, and clay, usually of fluviatilo,
estuarine, or marine origin, such as occurs in the Hum her district,
where it is a light chocolate-coloured material of a soft, silky
nature, having been produced by the disintegration of the Boulder